Inhibition of Individual 14q32 MicroRNAs Drastically Increases Neovascularization and Blood Flow Recovery after Ischemia  by Welten, S. et al.
European Journal of Vascular and Endovascular Surgery Volume 47 Issue 6 p. 689e698 June/2014 693study was to assess the distribution and regional differences
in WSS in thoracic aortic dissection to further understand
the process of aneurysm formation in this condition.
Methods: Ten patients with type B aortic dissection were
examined by ﬂow-sensitive four-dimensional (4D) MR im-
aging. Measurements of WSS (magnitude as well as axial
and circumferential components) were taken in the four
aortic segments: ascending aorta, arch, and proximal and
distal descending thoracic aorta.
Results: Themedian time-averagedWSS in the true lumenwas
0.09 N/m2 (range 0.047e0.31 N/m2), which was signiﬁcantly
greater than the false lumen 0.05 N/m2 (0.02e0.17 N/m2, p¼
0.0005). The highest overall WSS in the true lumen was found
in the distal descending aorta (0.11 N/m2 (0.055e0.31 N/m2)
and thiswas signiﬁcantly greater than other aortic segments (p
¼ 0.02). In the false lumen, peak values were seen in the
proximal descending aorta just after the origin of the left
subclavian artery (0.06 N/m2 (0.024e0.17 N/m2), and
circumferential WSS (0.044 N/m2 (0.016e0.14 N/m2) was
thirteen times greater than axial component of WSS.
Conclusion: Flow-sensitive 4D MR imaging is able to
quantify the distribution of WSS in the entire thoracic aorta
in patients with aortic dissection. Marked regional differ-
ences in WSS exist, which may help explain why speciﬁc
segments of the aorta dilate while others remain stable
over time in this condition.
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Introduction: Supervised exercise training (SET) is recom-
mended for patients with intermittent claudication (IC). The
optimal exercise program hasn’t been identiﬁed and the
potential adverse effects of exercise on these patients
warrant consideration. Calpain proteases have been linked
with tissue atrophy following ischaemia-reperfusion injury.
High calpain activity may therefore cause muscle wasting in
claudicants undergoing SET and skeletal muscle mass
(SMM) is integral to healthy ageing. This study assesses the
impact of A: treadmill based SET alone; or B: combined with
resistance training on pain-free walking distance (PFWD),
SMM and calpain activity.
Methods: 35 patients with IC randomised to 12 weeks of
treadmill only SET (Group A) or combined treadmill and lower-
limb resistance SET (Group B). PFWD via 6-minute walk test,
SMM via dual energy x-ray absorptiometry and calpain activity
via biopsies of gastrocnemius muscles were analysed.
Results: Intention to treat analyses revealed PFWD
improved within Group A (160 m to 204 m, p ¼ 0.03) but
not Group B (181 m to 188 m, p ¼ 0.82), no between group
difference, p ¼ 0.42. Calpain activity increased within GroupA (1.62  105 FU to 2.21  105 FU, p ¼ 0.05) but not
Group B, no between group difference, p ¼ 0.09. SMM
decreased within Group A (250 g, p ¼ 0.11) and increased
in Group B (210 g, p ¼ 0.38), p ¼ 0.10 between groups.
Similar trends were evident for per protocol analyses but
additionally change in SMM was signiﬁcantly different be-
tween groups (p ¼ 0.04).
Conclusion: Neither exercise regimen was superior in terms
of walking performance. Further work is required to
investigate the impact of the calpain system on SMM in
claudicants undertaking SET.
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Introduction: Neovascularization, i.e. angiogenesis and arte-
riogenesis, is a multifactorial process. As microRNAs can
regulate expression of up to several hundred target genes, we
hypothesized that speciﬁc microRNAs may target not just
single aspects of neovascularization, but neovascularization as
a whole.We set out to identify microRNAs that target genes in
all pathways of neovascularization. Usingwww.targetscan.org,
weperformed a reverse target prediction on a set of 197 genes
involved in neovascularization. We found enrichment of
binding sites for 27 microRNAs in a single microRNA gene
cluster on the long armof human chromosome 14.MicroArray
analyses showed that 14q32microRNAswere down-regulated
during effective neovascularization in mice subjected to single
femoral artery ligation.
Methods: Gene Silencing Oligonucleotides (GSOs), were
injected (1 mg/mouse) to inhibit four 14q32 microRNAs,
miR-487b, miR-494, miR-329 and miR-495, one day prior to
double ligation of the femoral artery. Blood ﬂow recovery
was followed by Laser Doppler Perfusion Imaging.
Results: All 4 GSOs clearly improved blood ﬂow recovery after
ischemia. Mice treated with GSO-495 or GSO-329 showed
increased perfusion already after 3 days (30% perfusion vs.
15% in control animals) and those treated with GSO-329
showed a remarkable full recovery of perfusion after 7 days
(vs. 60% perfusion in control animals). In vivo arteriogenesis
was enhanced as 3-fold increased collateral artery diameters
were observed in adductor muscles of GSO-treated mice.
Simultaneously, in vivo angiogenesis was also enhanced as we
observed up to 10-fold increased capillary densities in the
ischemic soleusmuscles of GSO-treatedmice. Furthermore, in
vitro treatment with GSO-329, GSO-495 and GSO-487b led to
increased proliferation of primary human arterial endothelial
cells whereas treatment with GSO-494 led to increased pro-
liferation of primary human arterial ﬁbroblasts.
Conclusion: Inhibition of 14q32 microRNAs leads to drastic
increases in post-ischemic blood ﬂow recovery in vivo via
stimulation of both arteriogenesis and angiogenesis. In
694 Abstractsconclusion, 14q32 microRNA inhibition may offer an alter-
native to growth factors in therapeutic neovascularization.
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Introduction: Epigenetics is playing a decisive role in the
regulation of gene expression. Furthermore, pathological
epigenetic changes have already been associated with
various diseases, especially cancer. However, few data are
so far available about epigenetic modiﬁcations in athero-
sclerotic lesions. Therefore, we investigated histone
methylation and acetylation in different stages of athero-
sclerosis in patients with carotid artery stenosis.
Methods: Carotid plaques (n ¼ 120) from our biobank were
classiﬁed histologically according to AHA and divided as
early (type IeIII, n ¼ 60) or advanced (type VeVII, n ¼ 60)
stage of atherosclerosis. Twelve healthy vessels served as
controls. Expression of histone methyl and acetyl-
transferases were analysed by SYBRgreen-based real-time
RT-PCR. Immunohistochemistry and western blotting were
performed to quantify expression at protein level and to
associate histone methylation with the individual cells
within the atherosclerotic plaques.
Results: In atherosclerosis, methylation of H3K4 was unal-
tered. In contrast methylation of H3K9 and H3K27 were
signiﬁcantly decreased, compared to control arteries.
Expression of H3K4 was increased and H3K9 decreased in
smooth muscles, whereas H3K9 and H3K27 were reduced in
inﬂammatory cells in advanced versus early atherosclerosis.
MML2 and G9a signiﬁcantly increased in advanced versus
early atherosclerosis, and a signiﬁcant decrease in expres-
sion of G9a was observed between controls and early
stages. Increased histone acetylation was observed on H3K9
and H3K27 in SMCs in advanced atherosclerotic lesions
compared to healthy vessels, acetylation of H3 at position
K9 in SMCs and macrophages was associated with plaque
progression. Expression of acetyltransferase GCN5L and
MYST1 correlated with severity of atherosclerosis.
Conclusion: The extent of histone methylation and acetyla-
tion, as well the expression of corresponding transferases
were signiﬁcantly altered in atherosclerotic lesions and were
signiﬁcantly associated with the progression of atheroscle-
rosis, thus suggesting an important contribution of epige-
netic mechanisms to plaque progression and vulnerability.
Dysfunctional Endothelial Progenitor Cells may Contribute to
Vasculopathy in Systemic Sclerosis
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College London, UKIntroduction: Vascular complications associated with sys-
temic sclerosis (SSc) including pulmonary arterial hyper-
tension (PAH-SSc), result from endothelial damage and loss
of barrier function. The causes of endothelial dysfunction
are unclear, but endothelial integrity is likely to be signiﬁ-
cantly diminished in SSc. Endothelial progenitor cells (EPCs)
derived from peripheral blood mononuclear cells (PBMCs)
express endothelial and haematopoietic markers. It is
thought they home to sites of vascular injury and differ-
entiate into endothelial cells and restore the barrier. In SSc
patients circulating levels of EPCs are reduced. This study
aimed to: (i) Develop a robust method to isolate, grow and
characterise healthy control (HC) and SSc EPCs from PBMCs.
(ii) Compare the cellular functions of EPCs to mature
endothelial cells. (iii) Elucidate the functional role of EPCs in
SSc vasculopathy.
Methods: Peripheral blood was taken from HC (n ¼ 10) and
SSc donors (n ¼ 10). EPCs were cultured from PBMCs. EPCs
were characterised by ﬂow cytometry, then EPCs and hu-
man pulmonary artery endothelial cells (hPAECs) were
seeded into transwell inserts and grown to conﬂuence. Cells
were incubated with TNFa (10 ng/ml), and their capacity to
form biological barriers and support immune cell inﬂux was
assessed using FITC-albumin (0.5 mg/ml) and neutrophil
transmigration. We further assessed the responses of EPCs
to TNFa stimulation by ELISA to quantify pro-inﬂammatory
cytokine release.
Results: We demonstrate that EPCs, characterised by ﬂow
cytometry to be CD34+/CD31+/VEGFR2+/CD105+ and
CD133+, can form biological barriers with similar capabil-
ities as mature hPAECs in vitro. TNFa signiﬁcantly enhanced
permeability of EPCs (P < 0.05) and hPAECs (P < 0.05)
monolayers. Mixed cultures of 10% SSc-EPCs and 90%
mature PAECs signiﬁcantly enhanced endothelial perme-
ability compared to HC-EPC/PAECs mixed cultures. Consis-
tent with EPCs possessing similar cellular activities as
mature endothelial cells, TNFa stimulated neutrophil
transmigration in monolayers of EPCs (P < 0.05) and
hPAECs (P < 0.05) and enhanced the secretion of IL-8 in
both EPCs (P < 0.01) and hPAECs (P < 0.05).
Conclusion: We have demonstrated that endothelial pro-
genitors can maintain an endothelial barrier consistent with
that observed by mature hPAECs in vitro; established that
endothelial barriers consisting of both EPCs and mature
endothelial cells are dysfunctional in SSc; and ﬁnally, shown
that EPCs respond to TNFa in a similar manner to mature
PAECs, secreting pro-inﬂammatory cytokines such as IL-8
and supporting neutrophil transmigration. The biological
function and importance of EPCs from SSc patients in vas-
culopathy, restoration and maintenance of the endothelial
barrier function remains unclear.
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